In this paper, the low-order harmonic elimination problem of H-bridge unit number 3 is explored with the cascade H-bridge converter. The initial value is calculated by using the method of vertical bisector reference sinusoidal signal, and then using the principle of least squares The Gauss-Newton method is iteratively solved, and the three switching angles are respectively, and the corresponding THD is 11.39%. Through the dichotomy to discuss the angle of the modulation ratio when the switching angle is resolved, the corresponding THD range is.
Introduction
The specific harmonic elimination pulse width modulation technique by selecting a specific switching moment, while satisfying the desired output fundamental voltage, eliminates the selected lower harmonics, thereby improving the output voltage waveform quality. In this paper, for the elimination of low harmonics, by controlling the size of the switching angle so that the specific harmonic amplitude of 0, and then solve the solution to test to observe whether the specific harmonic is completely eliminated. In determining the range of the sweep angle, consider using dichotomy, but in the process of using dichotomy to narrow the range of exhaustive.
Model
2.1 control switch angle specific low-order harmonic model
Establishment of Nonlinear Equations
The converter module unit often uses a 3-level output for the H-bridge converter unit. Since the cascade multi-level converter output voltage vac is the superposition of the output voltage vaci of each H-bridge converter unit, the increase in the number of levels allows The output of the stepped voltage is closer to the sine wave. For the n-type converter system of n H-bridge converter units, the number of specific harmonics can be eliminated (n-1) if the desired fundamental voltage amplitude is satisfied, then the amplitude of these harmonics is 0 , Through this principle can be obtained by eliminating the harmonic formula is: (5 ) cos (5 ) cos (5 ) 0 cos(7 ) cos(7 ) cos(7 ) 0
Solving model of nonlinear equations
The key to solving the nonlinear equations includes the selection of high quality initial values and the efficient iterative algorithm.
（1）selection of initial values In this paper, the output voltage of the first quarter of the reference signal is divided into equal parts. In the first aliquot, the area is equal to the area of the area of the reference sinusoidal signal and the time axis, And the center of the rectangular wave is the center of the partition, the rising value of the rising edge of the PWM wave in the 1/4 cycle can be the initial value of the SHEPWM nonlinear system. It was verified that the convergence rate was the fastest and the number of iterations was the least.
Push the formula as follows: The general form of a nonlinear system of expressions with n unknowns of n equations is:
The error equation for the nonlinear model corresponding to an estimate of the parameter is:
The sum of squares of residuals is:
If the estimate makes the square of the residuals reach the minimum (the distance between the observation space and the solution space is the smallest), then a least squares estimate is called the objective function:
Principle 2: Solve by Gauss-Newton method The estimation of the nonlinear least squares method is to solve the unknown parameters according to certain criteria. Since the Gauss-Newton iterative method [6] has the characteristics of fast convergence and high accuracy for the nonlinear model, the Gauss-Newton iterative method [3] is used to solve the parameters. The basic idea is to replace the nonlinear model with a linear model with a Taylor series expansion approximation after a given initial value, and then to the model convergence by repeated iterations, even if the residual sum of the original model is minimized. [4] Then according to the least squares principle, we can see:
Where B is the correction factor, and then the next iteration is assumed to be the approximation, and the iteration formula is obtained:
The value of the objective function is equal when two iterations are adjacent, ie the iteration ends.
（3）specific examples to solve When n = 3, m = 0.8, the Matlab model can be used to solve the model can be eliminated 5,7 harmonic switching angle: 
the output voltage corresponding to the THD solution 2.2.1 The establishment of the model
According to the above model can be solved to eliminate the specific waveform of the switching angle of the value, and then into the formula (1) to get the odd number of odd harmonics 5 V
And then based on the ladder wave specific harmonic elimination technology output voltage waveform quality, the following formula can be obtained by the total harmonic distortion rate THD: 
Specific examples of solving
When n = 3, m = 0.8: And then according to Table 3 to eliminate the 5,7 harmonic output voltage, into the formula (3) to obtain the corresponding total voltage harmonic distortion THD: 
Conclusions
Model Advantages: 1. The improved Gaussian-Newton iteration reduces the dependence on the initial value. 2. The improved Gauss-Newton method reduces the number of iterations. 3. Weighted optimization control The power equalization model improves the shortcomings of the traditional method of long equalization period and high distortion rate. Model Disadvantages: 1. The Gauss-Newton method and the improved Gauss-Newton must have a solution under the full rank of the matrix, otherwise it is morbid.
